The hexanucleotide d(CGTACG) has been synthesized by a phosphotriester method in which, for the first time, an 0-6 protected deoxyguanosine derivative has been used to avoid side reactions of the guanine residues. Conformational analysis by circular dichroism shows that d(CGTACG) maintains a B form under conditions (5 M NaCl) where the all C/G hexanucleotide d(CG)3 adopts a Z form, even though d(CGTACG) is a fully alternating pyrimidine/purine molecule. The AH for the helix-to-coil transition has been measured.
It has also been found in Drosophila polytene chromosomes and in d(GC) n oligonucleotides incoroporated into a plasmid, but in small oligonucleotides of mixed sequence the Z-form has proved to be more elusive. For example, neither d (AT) 3(05)3'* nor d(CGCGAATTCGCG) 9 can be induced into the Z-form. However, neither contains the strictly alternating pyrimidine/purine sequence that may be a prime structural requirement for Z-DNA. 10 This seeming reluctance of small molecules to be induced into the Z form makes them ideal tools for precise analysis of the structural requirements and energetics of the B->-Z transition. Accordingly, we have recently begun the synthesis and conformational analysis of a number of short oligonucleotides for this purpose.
In view of the importance of guanine to the B+Z transition such oligonucleotides will contain a substantial number of guanine residues. Since degradation of guanine is known to occur during oligonucleotide synthesis using conventional protecting methodologies, 11 ' 12 we have been interested, in addition, in devising new strategies for the protection of deoxyguanosine. 13 We now wish to report use of the 2-phenylthioethyl group for &-6
protection of deoxyguanosine during the synthesis of d(CGTACG). Circular dichroism and melting studies of this molecule are also reported.
RESULTS AND DISCUSSION

Synthesis
The synthesis was carried out in solution using a phosphotriester method. The dinucleoside phosphate 3a_ ( Figure 1 and Table 1) 
These abbreviations are based on the simplified scheme suggested by Reese. 16 by condensation with d[DMT-Cp(5*p] (3c) . Thus we were able to employ the same dinucleoside preparation (3a) to provide both the 5' and 3' terminal dimers.
Protection of the 3' hydroxyl group was employed for all condensations above the dimer level, since incorrectly joined material undoubtedly would be more difficult or impossible to separate.
The deprotection was carried out in four steps. 1) Deprotection of the triesters was effected by treatment with dilute ammonia at room temperature overnight.
2) The phenylthioethyl groups were oxidized to the corresponding sulfoxide with sodium metaperiodate. 3) g-elimination of the sulfoxides, and complete N deprotection, was accomplished by heating with concentrated ammonia at 55° for 24 hours. 4) Detritylation was carried out using 80% acetic acid.
The final product was then desalted on a Sephadex G-10 column and purified by hplc on a semi-preparative y Bondapak CJS column (Figure 2 -i-e-TIME., process with an average hypochromicity of 12%, and a T m of 29.1° (26.2uM).
A series of such experiments at different concentration gave the data listed in Table 2 
EXPERIMENTAL
Protected deoxynucleosides were prepared by procedures described elsewhere. 19 Other reagents and procedures used were as previously reported. 6 The concentration of d(CGTACG) was determined using an extinction coefficient of 5.89 x 10 1 * at 260 run and 80°C estimated from nearest neighbor interactions? 0 Circular dlchroism spectra were obtained as described previously 6 except that a 1 cm pathlength cell was used.
General procedure for condensation reactions
To a solution of the appropriate 3'-0-(2-chlorophenyl)phosphate 5 and 5' hydroxyl components, dried three times by evporation of pyrldine,is added l-(triisopropylbenzenesulfonyl)-3-nitrotriazole (TPSNT). After the specified time (Table 1) , the reaction is terminated by dropwise addition to water. Triethylamine (2mnol/mmol TPSNT) is then added and the mixture extracted with four portions of methylene chloride-.methanol (70:30). The combined organic layers are concentrated and the residue purified by flash chromatography on silica gel. The quantities used and yields obtained are given in Table 1 .
To 3a^ (1.3g, lmmol) dissolved in lOmL of pyridine was added benzoyl chloride (0.7mL, 6mmol) . After 1 hr the reaction mixture was added dropwise to lOOmL of 2% aqueous sodium bicarbonate. The solution was extracted with three 75mL portions of methylene chlorideimethanol (7Oi3O). The combined organic layers were concentrated to a gum, which was not further purified. d[HO-£pG*-OBz] 8_
To 3b.
was added 40mL of a saturated solution of ZnBr2 in nitromethane:
water (99:1).
21
After 10 minutes 20mL of 1 M NHijOAc was added and the mixture was extracted with two lOOmL portions of methylene chloride. The combined organic layers were evaporated and the residue purified by flash chromatography to give ^5 in an overall yield from 3a^ of 50%.
Deprotection and Purification
The hexamer ^1 was dissolved in methanol:pyridine (1:1) and treated with an equal volume of aqueous ammonia at room temperature for 24 hours. The solution was then concentrated to remove ammonia and pyridine and a portion of the residue was then treated with excess aqueous NalOi, at room temperature for 24 hours. The solution was concentrated and the residue dissolved in concentrated aqueous ammonia. This solution was kept at 55° for 24 hours. It was then concentrated to remove ammonia.and treated with 80% acetic acid for twenty minutes. The acetic acid was removed by coevaporation with waters the aqueous layer extracted once with ether and then desalted on a Sephadex 
